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SHIFT REGISTER UNIT CIRCUI'T, SHIFT
REGISTER, ARRAY SUBSTRATE AND
LIQUID CRYSTAL DISPLAY

BACKGROUND

A disclosed technical solution relates to a shift register unit
circuit, a shuft register, an array substrate and a liquid crystal
display.

The liquid crystal display 1s a plane display which employs
glass substrate as the substrate, and forms color film structure
and TFT circuit structure on the glass substrate. In order notto
increase any process and manufacture cost, a manufacture
process for forming TFTs (Thin Film Transistor) in a pixel
circuit 1s employed to manufacture a driving circuit to make
the pixel circuit and the driving circuit on a same substrate
only by designing a GOA circuit ({or example, a principle
view ol the shift register unit circuit 1n the GOA circuit as
shown 1n FIG. 1). In this case, a best scenario 1s to use
transistors of TEF'T same different-electricity type to form the
driving circuit including the shiit register so as to reduce the
manufacture costs. However, in prior art, the shift register unit
circuit formed by the transistors of TFT same different-elec-
tricity type has problems that a threshold voltage of pulling-
down TFT would produce an drift under a direct current bias
voltage and an output tends to be unstable when a clock hops,
which affect an operation reliability of the shift register.

SUMMARY

For the above problems, the disclosed technical solution
provides a shiit register unit circuit, a shuft register, an array
substrate and a liquid crystal display which may efiectively
improve the drift and stabilize the output.

According to an embodiment, the shift register unit circuit
COmprises:

input terminals including a start signal input terminal, a
first clock signal mnput terminal and a second clock signal
input terminal;

a pre-charging circuit for outputting a turn-on level in
response to the enable level of a start signal and of a first clock
signal, and keeping the turn-on level being output during one
clock period of the first clock signal;

a first level pulling-down circuit for pulling down the turn-
on level output from the pre-charging circuit and outputting a
low level, after the turn-on level 1s mput; and for outputting
the low level 1n response to an enable level of the first clock
signal and a disable level of a second clock signal, and out-
putting a high level in response to the disable level of the first
clock signal and the enable level of the second clock signal,
after the turn-on level 1s turned off;

a second level pulling-down circuit, which 1s coupled to an
output terminal of the first level pulling-down circuit, for
pulling down a level at an output terminal of the second level
pulling-down circuit and outputting the low level in response
to the high level output from the first pulling-down circuit; for
pulling down the level at the output terminal of the second
level pulling-down circuit and outputting the low level 1n
response to the enable level of the first clock signal; and for
outputting the high level 1 response to the low level output
from the first level pulling-down circuit and the disable level
of the first clock signal; and

a scan signal output terminal, which 1s coupled to the
output terminal of the second level pulling-down circuit, for
outputting a scan signal.
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2

Further, the first level pulling-down circuit comprises a
first inverting circuit, a level pulling-up circuit and a first level
pulling-down sub-circuit, wherein:

the first inverting circuit pulls down the level at the output
terminal of the first inverting circuit and outputs the low level
aiter the turn-on level 1s input; and outputs the high level after
the turn-on level 1s turned off;

the level pulling-up circuit pulls up the high level output
from the first inverting circuit and outputs a high level 1n
response to the enable level of the second clock signal;

the first level pulling-down sub-circuit pulls down the high
level output from the level pulling-up circuit and outputs the
low level 1n response to the enable level of the first clock
signal.

In a detaill implementation, the pre-charging circuit com-
prises a first switch, a first node and a capacitor, wherein:

a gate of the first switch 1s connected to the first clock
signal, a drain thereof 1s connected to the start signal, and a
source thereot 1s coupled to the first node;

the first node 1s a turn-on level output terminal of the
pre-charging circuit; and

one terminal of the capacitor 1s coupled to the first node,
and the other terminal 1s coupled to the low level.

In a detailed implementation, the first mverting circuit
comprises a second switch, a second node and a third switch,
wherein:

a gate and a drain of the second switch are coupled to each
other, the drain 1s connected to the high level, and a source of
the second switch 1s coupled to the second node;

the second node 1s the output terminal of the first inverting
circuit;

a gate of the third switch 1s connected to the turn-on level
output terminal of the pre-charging circuit, a drain thereof 1s
coupled to the second node, and a source thereolf 1s connected
to the low level.

In a detailed implementation, the level pulling-up circuit
comprises a fourth switch and a third node, wherein:

a gate of the fourth switch 1s connected to the second clock
signal, a drain thereot 1s coupled to the output terminal of the
first inverting circuit, and a source thereof 1s coupled to the
third node;

the third node 1s the output terminal of the level pulling-up
circuit.

In a detailed implementation, the first level pulling-down
sub-circuit comprises a {ifth switch and a sixth switch,
wherein:

a gate of the fifth switch 1s coupled to the output terminal of
the pre-charging circuit, a drain thereof 1s coupled to the
output terminal of the level pulling-up circuit, and a source
thereof 1s connected to the low level:

a gate of the six switch 1s connected to the first clock signal,
a drain thereof 1s coupled to the output terminal of the level
pulling-up circuit, and a source thereof 1s connected to the low
level.

In a detailed implementation, the first level pulling-down
sub-circuit comprises a fifth switch and a sixth switch,
wherein:

a gate of the fifth switch i1s coupled to the output terminal of
the second level pulling-down circuit, a drain thereof 1s
coupled to the output terminal of the level pulling-up circuat,
and a source thereof 1s connected to the low level;

a gate of the six switch 1s connected to the first clock signal,
a drain thereof 1s coupled to the output terminal of the level
pulling-up circuit, and a source thereot 1s connected to the low
level.
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In a detailed implementation, the second level pulling-
down circuit comprises a second 1nverting circuit and a sec-
ond level pulling-down sub-circuit, wherein:

the second inverting circuit pulls down the level at the
output terminal of the second level pulling-down circuit and
outputs the low level 1n response to the high level output from
the first level pulling-down circuit, and outputs the high level
in response to the low level output from the first level pulling-
down circuit;
the second level pulling-down sub-circuit pulls down the
high level output from the second inverting circuit and out-
puts the low level 1in response to the enable level of the first
clock signal.

In a detailed implementation, the second inverting circuit
comprises a eighth switch, a fourth node and a seventh switch,
wherein:

a gate and a drain of the eighth switch are coupled to each
other, the drain thereotf 1s connected to the high level, and a
source thereot 1s coupled to the fourth node;

the fourth node 1s the output terminal of the second level
pulling-down circuait;

a gate of the seventh switch 1s connected to the output
terminal of the first level pulling-down circuit, a drain thereof

1s coupled to the fourth node, and a source thereotf 1s con-
nected to the low level.

In a detailed implementation, the second level pulling-
down sub-circuit comprises a ninth switch, wherein a gate of
the ninth switch 1s connected to the first clock signal, a drain
thereol 1s coupled to the output terminal of the second level
pulling-down circuit, and a source thereof 1s connected to the
low level.

According to an embodiment, the shift register includes at
least two shift register unit circuits connected 1n cascade,
wherein each of the shift register unit circuit operates based
on two clock signals and 1s any one of the above-described
shift register unit circuit.

According to an embodiment, there 1s provided a liquad
crystal display array substrate on which a GOA circuit 1s
disposed, and the shift register in the GOA circuit 1s the
above-described shift register.

According to an embodiment, there 1s provided a liquid
crystal display, which comprises a liquid crystal display array
substrate as described above.

The disclosed techmical solutions have advantageous
elfects as follows.

a) By using a design of double level pulling-down, the
pulling-down for a TFT changes to an Alternating Current
pulling-down from a Direct Current pulling-down, thus the
problem that the threshold voltage of the pulling-down TFT
would drift under the direct current bias voltage 1s settled, and
in turn the TFT AC Duty Cycle 1s reduced.

b) Suspensions in the TFT output node and pulling-up
nodes within the shift register unit circuit are decreased, and
in turn a stray eifect in the circuit 1s reduced.

¢) Less TFTs (thin film transistor) are used in the shift
register unit circuit to realize the GOA circuit, therefore its
circuit structure 1s simple, its output 1s stable and power
consumption 1s reduced clearly.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a basic principle diagram of a shiit register unit
circuit 1n a GOA circuit;

FIG. 2 1s a schematic view of the shiit register unit circuit
according to an Embodiment 1 of the disclosed technical
solution:
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4

FIG. 3 1s a schematic view of the shift register unit circuit
according to an Embodiment 2 of the disclosed technical
solution;

FIG. 4 1s a timing diagram of the Embodiment 1 of the
disclosed technical solution;

FIG. 5 1s a schematic view 1llustrating a structure of a shift
register according to the embodiment of the disclosed tech-
nical solution; and

FIG. 6 1s a schematic view illustrating a process for out-
putting gate scan signals line-by-line from top to bottom in
the shift register according to the embodiment of the dis-
closed technical solution.

DETAILED DESCRIPTION

Below detailed implementations of the disclosed technical
solution will be described 1n further details 1n connection with
the accompanying drawings.

FIG. 2 1illustrates a principle view of a shiit register unit
circuit according to one embodiment of the disclosed techni-
cal solution. The shift register unit circuit comprises: mput
terminals, a pre-charging circuit 1, a first level pulling-down
circuit 2, a second level pulling-down circuit 3 and a scan
signal output terminal S, wherein:

the mput terminals include a start signal input terminal 41,
a first clock signal input terminal 42 and a second clock signal
input terminal 43;

the pre-charging circuit 1 outputs a turn-on level 1n
response to an enable level of a start signal and of a first clock
signal, and keeps the turn-on level being output during one
clock period of the first clock signal;

the first level pulling-down circuit 2 pulls down the turn-on
level output from the pre-charging circuit 1 and outputs a low
level, atter the turn-on level 1s input; and outputs the low level
in response to the enable level of the first clock signal and a
disable level of a second clock signal, and outputs a high level
in response to the disable level of the first clock signal and the
enable level of the second clock signal, after the turn-on level
1s turned oft:;

the second level pulling-down circuit 3 which 1s coupled to
an output terminal of the first level pulling-down circuit 2,
pulls down a level at an output terminal of the second level
pulling-down circuit 3 and outputs the low level inresponse to
the high level output from the first pulling-down circuit 2;

pulls down the level at the output terminal of the second level
pulling-down circuit 3 and outputs the low level inresponse to
the enable level of the first clock signal; and outputs the high
level 1n response to the low level output from the first level
pulling-down circuit 2 and the disable level of the first clock
signal; and

the scan signal output terminal 5 1s coupled to the output
terminal of the second level pulling-down circuit 3 and out-
puts a scan signal.

As a further embodiment of the disclosed technical solu-
tion, the first level pulling-down circuit 2 comprised a first
inverting circuit 201, a level pulling-up circuit 202 and a first
level pulling-down sub-circuit 203, wherein:

the first inverting circuit 201 pulls down the level at the
output terminal of the first inverting circuit 201 and outputs
the low level after the turn-on level 1s 1put; and outputs the
high level after the turn-on level 1s turned off;

the level pulling-up circuit 202 pulls up the high level
output from the first inverting circuit 201 and outputs a high
level 1in response to the enable level of the second clock
signal;
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the first level pulling-down sub-circuit 203 pulls down the
high level output from the level pulling-up circuit 202 and
outputs the low level in response to the enable level of the first
clock signal.

As a further embodiment of the disclosed technical solu-
tion, the second level pulling-down circuit comprises a sec-
ond mverting circuit 301 and a second level pulling-down
sub-circuit 302, wherein: the second imverting circuit 301
pulls down the level at the output terminal of the second level
pulling-down circuit 3 and outputs the low level inresponse to
the high level output from the first level pulling-down circuit
2, and the second 1nverting circuit 301 outputs the high level
in response to the low level output from the first level pulling-
down circuit 2; and the second level pulling-down sub-circuit
302 pulls down the high level output from the second 1nvert-
ing circuit 301 and outputs the low level 1n response to the
enable level of the first clock signal.

Below the shift register unit circuit will be described in
turther details 1n connection with the detailled embodiments.
In the following embodiments, an enabled level 1s a high
level, and a disabled level 1s a low level.

Embodiment 1

FIG. 2 illustrates a shift register unit circuit according to an
embodiment of the disclosed technical solution, and all of
switches T1-T9 in this embodiment are TFTs (Thin Film
Transistor). As can be seen from the figure, the pre-charging
circuit 1 comprises a first switch T1, a first node A and a
capacitor C. A gate of the first switch T1 1s connected to a first
clock signal CKB, a drain thereof 1s connected to a start signal
(the start signal may be a STV signal or a level signal output
from the shift register unit circuit 1n the previous stage), and
the source thereof 1s coupled to the first node A; the first node
A 1s a turn-on level output terminal of the pre-charging circuit
1; and one terminal of the capacitor C 1s coupled to the first
node A, and the other terminal 1s coupled to a low level V...

The first level pulling-down circuit 2 comprises a first
inverting circuit 201, a level pulling-up circuit 202 and a first
level pulling-down sub-circuit 203. The first mnverting circuit
201 comprises a second switch 12, a second node B and a
third switch T3, wherein: a gate and a drain of the second
switch T2 are coupled to each other, the drain thereof 1s
connected to a high level V , ,, and a source thereof 1s coupled
to the second node B; the second node B 1s the output terminal
of the first mverting circuit; a gate of the third switch T3 1s
connected to the turn-on level output terminal of the pre-
charging circuit 1, a drain thereof 1s coupled to the second
node B, and a source thereof 1s connected to the low level V ...

The level pulling-up circuit 202 comprises a fourth switch
T4 and a third node QB, wherein: a gate of the fourth switch
T4 1s connected to the second clock signal CK, a drain thereof
1s coupled to the output terminal (that 1s, the node B) of the
first inverting circuit 201, and a source thereof 1s coupled to
the third node QB; the third node (OB 1s the output terminal of
the level pulling-up circuit 202.

The first level pulling-down sub-circuit 203 comprises a
fifth switch TS and a sixth switch T6, wherein: a gate of the
fifth switch T5 1s coupled to the output terminal of the pre-
charging circuit 1, a drain thereof 1s coupled to the output
terminal (that 1s, the node QB) of the level pulling-up circuit
202, and a source thereof 1s connected to the low level V.; a
gate of the six switch T6 1s connected to the first clock signal
CKB, a drain thereof 1s coupled to the output terminal (that is,
the node QB) of the level pulling-up circuit 202, and a source
thereot 1s connected to the low level V...

10

15

20

25

30

35

40

45

50

55

60

65

6

The second level pulling-down circuit 3 comprises a sec-
ond inverting circuit 301 and a second level pulling-down
sub-circuit 302. The second inverting circuit 301 comprises a
eighth switch T8, a fourth node D and a seventh switch 17,
wherein: a gate and a drain of the eighth switch T8 are coupled
to each other, the drain thereotf 1s connected to the high level
V ., and a source thereof 1s coupled to the fourth node D; the
fourth node D 1s the output terminal of the second level
pulling-down circuit 3; a gate of the seventh switch T7 1s
connected to the output terminal (that 1s, the node QB) of the
first level pulling-down circuit 2, a drain thereof 1s coupled to
the fourth node D, and a source thereof 1s connected to the low
level V.. The second level pulling-down sub-circuit 302
comprises a minth switch T9, wherein a gate of the ninth
switch T9 1s connected to the first clock signal CKB, a drain
thereof 1s coupled to the fourth node D, and a source thereof
1s connected to the low level V..

FIG. 4 illustrates an operating timing diagram of this
embodiment. As shown 1n the FIG. 4, the above-described
circuit 1s operated under the first clock signal CKB and the
second clock signal CK which are input differentially. That 1s
to say, the first clock signal CKB and the second clock signal
CK are input differentially, therefore the second clock signal
CK 15 at the low level when the first clock signal CKB 1s at the
high level, while the second clock signal CK 1s at the high
level when the first clock signal CKB is at the low level, and
the first clock signal CKB and the second clock signal CK
have a same clock period.

At a time period t0~t1 1n the FIG. 4, the first clock signal
CKB outputs the low level, and the second clock signal CK
outputs the high level. At this time, the first switch T1 1s
turned off, the start signal coupled to the first switch T1
outputs the low level, that 1s, the node A outputs the low level.
When the node A outputs the low level, the third switch T3 1s
turned off and the node B outputs the high level. When the
node B outputs the high level, the fourth switch T4 1s turned
on because the second clock signal CK connected with the
gate of the T4 1s the high level, the fifth switch TS 1s turned off
because the node A coupled to its gate 15 at the low level, the
sixth switch T6 1s turned ofl because the first clock signal
coupled to its gate 1s at low level, and the node QB outputs the
high level. When the node QB outputs the high level, the
seventh switch T7 1s turned on, the ninth switch T9 1s turned
off because the first clock signal coupled to 1ts gate 1s at the
low level, and the scan signal output terminal V__ . outputs the
low level.

At a time period t1~1t2 1n the FIG. 4, the first clock signal
CKB outputs the high level, and the second clock signal CK
outputs the low level. At this time, the first switch T1 whose
gate 1s coupled to the first clock signal CKB i1s turned on, the
start signal outputs the high level, and therefore the node A
outputs the high level and at the same time the capacitor C 1s
charged. The third switch T3 1s turned on and the node B
outputs the low level, when the node A outputs the high level;
the fourth switch T4 1s turned oif because the second clock
signal CK 1s at the low level, the fifth switch TS5 is turned on
because the node A outputs the high level, the sixth switch T6
1s turned on because the first clock signal CKB outputs the
high level, and therefore the node QB outputs the low level;
when the node QB 1s at the low level, the seventh switch 17 1s
turned off, the ninth switch T9 1s turned on because the first
clock signal CKB outputs the high level, and therefore the
scan signal output terminal V___ outputs the low level during
this time period.

At a time period t2~t3 1n the FIG. 4, the first clock signal
CKB outputs the low level, and the second clock signal CK
outputs the high level. At this time, the start signal outputs the

QLT
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low level and the capacitor C 1s stopped being charged. The
capacitor C starts to discharge, and the node A maintains to
output the high level until the discharging of the capacitor C
1s completed (that 1s, the time t3 in the figure). The third
switch T3 1s turned on and the node B outputs the low level,
when the node A outputs the high level. At this time, the
second clock signal CK outputs the high level so as to turn on
the fourth switch T4, while the fifth switch 15 1s turned on
because the node A outputs the high level, the sixth switch T6
1s turned oif because the first clock signal CKB outputs the
low level, and the low level outputted from the node QB 1n
case that the fourth switch T4 1s turned on 1s pulled-up slightly
(as shown 1n FIG. 4); the level outputted from the node QB,
which 1s pulled-up slightly, 1s not enough to turn on the
seventh switch 17, the ninth switch 19 1s turned oif because
the first clock signal CKB outputs the low level. At this time,
the eighth switch and the seventh switch form a circuit having,
a structure like the inverter 201, thus the low level from the
node QB 1s mverted and outputted, that 1s, the scan signal
output terminal V___outputs the high level during this time
period.

At time period t3~t4 1n the FIG. 4, the first clock signal
CKB outputs the high level, and the second clock signal CK
outputs the low level. The switch T1 1s turned on since the first
clock signal CKB outputs the high level, but the start signal
coupled to the drain of the first switch 'T1 outputs the low level
and the discharging of the capacitor C 1s completed, therefore
the node A outputs the low level. When the node A outputs the
low level, the third switch T3 1s turned off so that the node B
outputs the high level, the fourth switch T4 1s turned off
because the second clock signal CK outputs the low level, the
fifth switch T3 1s turned off because the node A outputs t

he
low level, the sixth switch T6 1s turned on because the first
clock signal CKB outputs the high level. Theretore, the node
QB outputs the low level, the seventh switch 17 1s turned off,
and the ninth switch T9 1s turned on because the first clock
signal CKB outputs the high level, so that the level of the scan
signal output terminal V___ 1s pulled-down during this time
period and the low level 1s outputted.

During subsequent periods (that is, after the time t4),

because the node A 1s always at the low level, the T3 and T5
are always turned oil and the node B 1s always at the high
level. When the first clock signal CKB outputs the low level
and the second clock signal CK outputs the high level, since
both of the fifth switch TS and the sixth switch T6 are turned
off and would present characteristics of a capacitor, the digd
level outputted from the node QB may not be a stable high
level but may fluctuate (as shown after the time t4 1n FIG. 4).
On the contrary, when the first clock signal CKB outputs the
high level and the second clock signal CK outputs the low
level, the node QB outputs the low level. The seventh switch
17 1s turned on when the node QB outputs the high level, the
ninth switch 19 1s turned off at this time because of the low
level outputted tfrom the first clock signal CKB, therefore the
seventh switch T7 and the eighth switch T8 from a inverter so
as to mvert the level outputted from the node QB; when the
first clock signal CKB outputs the high level, the ninth switch
19 1s turned on 1n order to pull-down the level outputted from
the scan signal output terminal therefore the stability of the
low level outputted from the scan signal output terminal V.
could be ensured.

After time t4, the scan signal output terminal V_ . would
always outputs the low level as long as the start signal does not
output the high level, regardless how the first clock signal
CKB and the second clock signal CK change. When the start
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signal outputs the high level again, the above-described shiit
register unit circuit would repeat the operation timing from t0
again.

Embodiment 2

FIG. 3 illustrates a shift register unit circuit according to
another embodiment of the disclosed technical solution. This
embodiment only changes the gate of the fifth switch TS inthe
Embodiment 1 as being coupled to the output terminal of the
second level pulling-down circuit. Since the timing diagram
of the level outputted at the node A 1s the same as that of the
scan signal output terminal V_ _ after time t2, the etfects on
the TS are the same, that 1s, the operation principle of this
embodiment 1s the same as the Embodiment 1.

As shown 1 FIG. 5, the shift register comprises multiple
stages of the shift register units S, S,, . . ., S , wherein
respective stages of the shift register units generate their scan
signals at respective output terminals (OUT,, OUT,,
OUT,, ..., OUT)). The shift register unit at each stage has a
first clock mput port CKB, a second clock mput port CK, a
start signal input port, a reset signal input port RT and a scan
signal output port OUT, . All of the shift register units at
respective stages utilize the shift register unit circuits with the
above-described circuit structure. Wherein,

In the shift register unit S, at the first stage, the start signal
STV 1s 1input to 1ts start signal input port, the first clock signal
1s 1nput to 1ts first clock input port, the second clock signal 1s
iput to 1ts second clock mput port, and 1ts reset signal input
port 1s connected to the scan signal output port of the shift
register unit at the next stage;

In the shift register unit S, at a stage just next to the first
stage, a scan signal output from the shift register unit S, at the
first stage 1s 1nput to a start signal mput port of the shait
register unit S,, the second clock signal 1s mput to 1ts first
clock 1mput port, the first clock signal 1s input to its second
clock input port, and 1ts reset signal input port 1s connected to
the scan signal output port of the shift register unit at the next
stage:

The rest can be done 1n the same way until the shift register
unit S, and for a shift register unit S, which 1s connected in
cascade at the last stage, no reset signal 1s needed to be input.

It 1s noted that, 1n the shift register unit S, where n 1s an odd
number, the first clock signal should be 1nput to 1ts first clock
input port and the second clock signal should be mnput to 1ts
second clock input port. Instead, in the shift register unit S,
where n 1s an even number, the second clock signal should be
iput to 1ts first clock mput port and the first clock signal
should be mput to 1ts second clock mput port.

As shown 1n FIG. 6, the shift register operates under two
clocks and outputs the gate scan signals line-by-line from top
to bottom.

A hqud crystal display array substrate according to an
embodiment of the disclosed technical solution has a GOA
circuit disposed on 1t, a shift register of the GOA circuit has a
structure including at least two shift register umt circuits
connected 1n cascade (as shown 1n FIG. 5) and operates based
on two-phase clock signal. Wherein, the shift register unit
circuit comprises:

input terminals including a start signal input terminal, a
first clock signal mput terminal and a second clock signal
input terminal;

a pre-charging circuit for outputting a turn-on level 1n
response to an enable level of a start signal and of a first clock
signal, and keeping the turn-on level being output during one
clock period of the first clock signal;
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a first level pulling-down circuit for pulling down a turn-on
level output from the pre-charging circuit and outputting a
low level, after the turn-on level 1s mput; and for outputting
the low level in response to a disable level of the second clock
signal, and outputting a high level 1n response to the enable
level of the second clock signal, after the turn-on level is
turned oft;

a second level pulling-down circuit, which 1s coupled to an
output terminal of the first level pulling-down circuit, for
iverting a level output from the first level pulling-down
circuit in response to the disable level of the first clock signal;
and for pulling down the 1nverted level output from the first
level pulling-down circuit in response to the enable level of
the first clock signal; and

a scan signal output terminal, which 1s coupled to the
output terminal of the second level pulling-down circuit, for
outputting a scan signal.

The scan signal output terminal above-described 1s con-
nected to a corresponding gate scan line on the array substrate
and 1s used to provide a respective gate driving signal of the
gate scan line.

In a liquid crystal display array substrate according to an
embodiment of the disclosed technical solution, the first level
pulling-down circuit comprises a first inverting circuit, a level
pulling-up circuit and a first level pulling-down sub-circuit,
wherein:

the first mverting circuit mverts a level output from the
pre-charging circuit and outputs 1t;

the level pulling-up circuit pulls up the high level output
from the first inverting circuit and outputs a high level 1n
response to the enable level of the second clock signal;

the first level pulling-down sub-circuit pulls down the high
level output from the level pulling-up circuit and outputs a
low level 1n response to the enable level of the first clock
signal.

In a liquid crystal display array substrate according to an
embodiment of the disclosed technical solution, the second
level pulling-down circuit comprises a second 1nverting cir-
cuit and a second level pulling-down sub-circuit, wherein:

the second 1nverting circuit mnverts a level output from the
first level pulling-down circuit and output 1t 1n response to the
disable level of the first clock signal;

the second level pulling-down sub-circuit pulls down the
inverted level output from the first level pulling-down circuit
and outputs the low level in response to the enable level of the
first clock signal.

The shift register umit circuit integrated on the liquid crystal
display array substrate according to an embodiment of the
disclosed technical solution may further be the circuit having
the structures as described in the above Embodiment 1 (as
shown in FIG. 2) and Embodiment 2 (as shown 1n FIG. 3).

A liquad crystal display according to an embodiment of the
disclosed technical solution comprises a liquid crystal display
array substrate having the above-described structure.

The above are only exemplary embodiments of the dis-
closed solution, but the scope sought for protection 1s not
limited thereto. Instead, any or all modifications or replace-
ments as would be obvious to those skilled 1in the art are
intended to be included within the scope of the present inven-
tion. Therefore, the scope of the present invention 1s defined
in the appended claims.

What 1s claimed 1s:

1. A shift register unit circuit, comprising:

input terminals including a start signal input terminal, a
first clock signal mput terminal and a second clock sig-
nal input terminal;
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a pre-charging circuit for outputting a turn-on level 1n
response to an enable level of a start signal and of a first
clock signal, and keeping the turn-on level being output
during one clock period of the first clock signal;

a first level pulling-down circuit for pulling down the turn-
on level output from the pre-charging circuit and output-
ting a low level, after the turn-on level 1s input; and for
outputting the low level in response to the enable level of
the first clock signal and a disable level of a second clock
signal, and outputting a high level 1n response to a dis-
able level of the first clock signal and an enable level of
the second clock signal, after the turn-on level 1s turned
off;

a second level pulling-down circuit, which 1s coupled to an
output terminal of the first level pulling-down circuit, for
pulling down a level at an output terminal of the second
level pulling-down circuit and outputting the low level in
response to the high level output from the first pulling-
down circuit; for pulling down the level at the output
terminal of the second level pulling-down circuit and
outputting the low level in response to the enable level of
the first clock signal; and for outputting the high level in
response to the low level output from the first level
pulling-down circuit and the disable level of the first
clock signal; and

a scan signal output terminal, which 1s coupled to the
output terminal of the second level pulling-down circuat,
for outputting a scan signal.

2. The shift register unit circuit according to claim 1,
wherein the first level pulling-down circuit comprises a first
inverting circuit, a level pulling-up circuit and a first level
pulling-down sub-circuit, wherein:

the first mverting circuit pulls down a level at an output
terminal of the first inverting circuit and outputs the low
level, after the turn-on level 1s input; and outputs a high
level after the turn-on level 1s turned off;

the level pulling-up circuit pulls up the high level output
from the first inverting circuit and outputs a high level in
response to the enable level of the second clock signal;
and

the first level pulling-down sub-circuit pulls down the high
level output from the level pulling-up circuit and outputs
the low level 1n response to the enable level of the first
clock signal.

3. The shift register unit circuit according to claim 2,
wherein the pre-charging circuit comprises a first switch, a
first node and a capacitor, wherein:

a gate of the first switch 1s connected to the first clock

signal, a drain thereof 1s connected to the start signal, and
a source thereof 1s coupled to the first node;

the first node 1s a turn-on level output terminal of the
pre-charging circuit; and

one terminal of the capacitor 1s coupled to the first node,
and another terminal 1s coupled to the low level.

4. The shift register unit circuit according to claim 2,
wherein the first inverting circuit comprises a second switch,
a second node and a third switch, wherein:

a gate and a drain of the second switch are coupled to each
other, the drain 1s connected to the high level, and a
source of the second switch 1s coupled to the second
node;

the second node 1s the output terminal of the first inverting
circuit; and

a gate of the third switch 1s connected to the turn-on level
output terminal of the pre-charging circuit, a drain
thereof 1s coupled to the second node, and a source
thereot 1s connected to the low level.
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5. The shiit register unit circuit according to claim 2,
wherein the level pulling-up circuit comprises a fourth switch
and a third node, wherein:

a gate of the fourth switch 1s connected to the second clock

signal, a drain thereof 1s coupled to the output terminal
of the first mverting circuit, and a source thereof is

coupled to the third node; and

the third node 1s an output terminal of the level pulling-up
circuit.

6. The shift register unit circuit according to claim 2,
wherein the first level pulling-down sub-circuit comprises a
fifth switch and a sixth switch, wherein:

a gate ol the fifth switch 1s coupled to the output terminal of
the pre-charging circuit, a drain thereof 1s coupled to the
output terminal of the level pulling-up circuit, and a
source thereof 1s connected to the low level; and

a gate of the s1x switch 1s connected to the first clock signal,
a drain thereot 1s coupled to the output terminal of the
level pulling-up circuit, and a source thereof 1s con-
nected to the low level.

7. The shift register unit circuit according to claim 2,
wherein the first level pulling-down sub-circuit comprises a
fifth switch and a sixth switch, wherein:

a gate ol the fifth switch 1s coupled to the output terminal of
the second level pulling-down circuit, a drain thereof 1s
coupled to the output terminal of the level pulling-up
circuit, and a source thereof 1s connected to the low
level; and

a gate of the s1x switch 1s connected to the first clock signal,
a drain thereot 1s coupled to the output terminal of the
level pulling-up circuit, and a source thereof 1s con-
nected to the low level.

8. The shift register unit circuit according to claim 2,
wherein the second level pulling-down circuit comprises a
second mnverting circuit and a second level pulling-down sub-
circuit, wherein:

the second mverting circuit pulls down the level at the
output terminal of the second level pulling-down circuit
and outputs the low level 1n response to the high level
output from the first level pulling-down circuit, and out-
puts the high level in response to the low level output
from the first level pulling-down circuit; and

the second level pulling-down sub-circuit pulls down the
high level output from the second 1nverting circuit and
outputs the low level 1n response to the enable level of
the first clock signal.

9. The shift register unit circuit according to claim 1,
wherein the pre-charging circuit comprises a first switch, a
first node and a capacitor, wherein:

a gate of the first switch 1s connected to the first clock

signal, a drain thereof 1s connected to the start signal, and
a source thereof 1s coupled to the first node;

the first node 1s a turn-on level output terminal of the
pre-charging circuit; and

one terminal of the capacitor 1s coupled to the first node,
and another terminal 1s coupled to the low level.

10. The shift register unit circuit according to claim 1,
wherein the second level pulling-down circuit comprises a
second mverting circuit and a second level pulling-down sub-
circuit, wherein:

the second mverting circuit pulls down the level at the
output terminal of the second level pulling-down circuit
and outputs the low level in response to the high level
output from the first level pulling-down circuit, and out-
puts the high level 1n response to the low level output
from the first level pulling-down circuit; and

12

the second level pulling-down sub-circuit pulls down the
high level output from the second inverting circuit and
outputs the low level 1n response to the enable level of
the first clock signal.

d 11. The shift register unit circuit according to claim 10,
wherein the second inverting circuit comprises an eighth
switch, a fourth node and a seventh switch, wherein:

a gate and a drain of the eighth switch are coupled to each
other, the drain thereof 1s connected to the high level, and

10 a source thereof 1s coupled to the fourth node;
the fourth node 1s the output terminal of the second level
pulling-down circuit; and
a gate of the seventh switch 1s connected to the output
5 terminal of the first level pulling-down circuit, a drain

thereof 1s coupled to the fourth node, and a source
thereol 1s connected to the low level.
12. The shiit register unit circuit according to claim 11,
wherein the second level pulling-down sub-circuit comprises
>0 aninth switch, wherein a gate of the ninth switch 1s connected
to the first clock signal, a drain thereof1s coupled to the output
terminal of the second level pulling-down circuit, and a
source thereol 1s connected to the low level.
13. The shiit register unit circuit according to claim 10,
25 wherein the second level pulling-down sub-circuit comprises
a ninth switch, wherein a gate of the ninth switch 1s connected
to the first clock signal, a drain thereof1s coupled to the output
terminal of the second level pulling-down circuit, and a
source thereol 1s connected to the low level.

14. A shift register having at least two shift register unit
circuits connected in cascade, the shift register unit circuit
comprising;

input terminals including a start signal input terminal, a
first clock signal mput terminal and a second clock sig-
nal input terminal;

a pre-charging circuit for outputting a turn-on level 1n
response to an enable level of a start signal and of a first
clock signal, and keeping the turn-on level being output
during one clock period of the first clock signal;

a first level pulling-down circuit for pulling down the turn-
on level output from the pre-charging circuit and output-
ting a low level, after the turn-on level 1s mput; and for
outputting the low level in response to the enable level of
the first clock signal and a disable level of a second clock
signal, and outputting a high level 1n response to a dis-
able level of the first clock signal and an enable level of
the second clock signal, after the turn-on level 1s turned
off;

a second level pulling-down circuit, which 1s coupled to an
output terminal of the first level pulling-down circuit, for
pulling down a level at an output terminal of the second
level pulling-down circuit and outputting the low level in
response to the high level output from the first pulling-
down circuit; for pulling down the level at the output
terminal of the second level pulling-down circuit and
outputting the low level in response to the enable level of
the first clock signal; and for outputting the high level 1n
response to the low level output from the first level
pulling-down circuit and the disable level of the first
clock signal; and

a scan signal output terminal, which 1s coupled to the
output terminal of the second level pulling-down circuit,
for outputting a scan signal.

15. The shiit register according to claim 14, wherein the

65 Tlirst level pulling-down circuit comprises a first inverting
circuit, a level pulling-up circuit and a first level pulling-down
sub-circuit, wherein:
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the first inverting circuit pulls down a level at an output
terminal of the first inverting circuit and outputs the low
level, after the turn-on level 1s 1nput; and outputs the high
level after the turn-on level 1s turned oft;

the level pulling-up circuit pulls up the high level output
from the first inverting circuit and outputs a high level 1n
response to the enable level of the second clock signal;
and

the first level pulling-down sub-circuit pulls down the high

level output from the level pulling-up circuit and outputs
the low level in response to the enable level of the first
clock signal.

16. The shift register according to claim 15, wherein the
second level pulling-down circuit comprises a second nvert-
ing circuit and a second level pulling-down sub-circuit,
wherein:

the second mverting circuit pulls down the level at the

output terminal of the second level pulling-down circuit
and outputs the low level in response to the high level
output from the first level pulling-down circuit, and out-
puts the high level 1n response to the low level output
from the first level pulling-down circuit; and

the second level pulling-down sub-circuit pulls down the

high level output from the second 1nverting circuit and
outputs the low level in response to the enable level of
the first clock signal.

17. The shift register according to claim 14, wherein the
second level pulling-down circuit comprises a second 1nvert-
ing circuit and a second level pulling-down sub-circuit,
wherein:

the second mverting circuit pulls down the level at the

output terminal of the second level pulling-down circuit
and outputs the low level in response to the high level
output from the first level pulling-down circuit, and out-
puts the high level 1n response to the low level output
from the first level pulling-down circuit; and

the second level pulling-down sub-circuit pulls down the

high level output from the second 1nverting circuit and
outputs the low level 1n response to the enable level of
the first clock signal.
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18. A liquid crystal display including a liquid crystal dis-
play array substrate having a GOA circuit disposed thereon, a
shift register 1n the GOA circuit including at least two shift
register unit circuits connected in cascade, the shiit register
unit circuit comprising:

input terminals including a start signal input terminal, a
first clock signal mput terminal and a second clock sig-
nal input terminal;

a pre-charging circuit for outputting a turn-on level 1n
response to an enable level of a start signal and of a first
clock signal, and keeping the turn-on level being output
during one clock period of the first clock signal;

a first level pulling-down circuit for pulling down the turn-
on level output from the pre-charging circuit and output-
ting a low level, after the turn-on level 1s mput; and for
outputting the low level in response to the enable level of
the first clock signal and a disable level of a second clock
signal, and outputting a high level 1n response to a dis-
able level of the first clock signal and an enable level of
the second clock signal, after the turn-on level 1s turned
off;

a second level pulling-down circuit, which 1s coupled to an
output terminal of the first level pulling-down circuit, for
pulling down a level at an output terminal of the second
level pulling-down circuit and outputting the low level in
response to the high level output from the first pulling-

down circuit; for pulling down the level at the output
terminal of the second level pulling-down circuit and
outputting the low level in response to the enable level of
the first clock signal; and for outputting the high level 1n
response to the low level output from the first level
pulling-down circuit and the disable level of the first
clock signal; and

a scan signal output terminal, which 1s coupled to the
output terminal of the second level pulling-down circuit,
for outputting a scan signal.
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